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1 Introduction 
   Recently, agricultural land use in  sub-Saharan Africa has been in decline due to 
increased population, desertification, and soil erosion. This loss of  arable land has 
been a serious  problem and the biggest reason is the shortage of agricultural water . 
   Dambos are lowland area in sub-Saharan Africa, subject to occasional flooding . 
The typical dambo have water-saturated, hydromorphic soils , and may be rich in 
organic materials. However, because of unhealthy environment, they have been 
lightly settled by the people in some part of Africa. 
   However, as Hanzawa reported (Hanzawa 1993), vegetables have recently been 
cultivated in dambo area, due to social, economic, and other reasons . Soils in dambo 
areas have been investigated morphologically and pedologically (Acres et al, 1985. 
Whitlow, 1985). However, chemical properties related to fertility level of vegetable 
cultivation were not studied sufficiently. 
   The objectives of this study are (a) to evaluate to current fertility level of dambo 
soils compared to nearby upland soils, and 2) to study the fertility management done 
by local farmers.
2 Materials and methods 
   Two dambos in Chinea village, Headmans and Kanchoncho were selected for soil 
sampling. Fig. 1 shows the location of the dambos on the map by Matsumoto (1993). 
The annual average rainfall in these are during the past 14 years about 885 mm 
(Hanzawa 1993). The climate in this area are classified as Tropic Dry Templada 
according to Papadakis climatic map. The soils are classified as Dystic  Nitosols 
according to Soil Taxonomy by  FAO-Unesco  (FAO-Unesco 1977). 
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Fig. 1 Sampling site for surface soils in Chinena village.
   Seven samples of surface soil were collected from the field in dambos being used 
for cultivation of tomatoes watermelons, rapes and maize. Two soil samples were 
collected from upland near Headmans dambo. Most of the farms had hydromorophic 
soil, but that of some farms were upland. The land form and vegetation of these soil 
samples are given in Table 1. 
   Soil sample were analyzed as  follow  ; 
   1) pH and EC in a  1  : 10 suspension of soil and water with the electron method, 
   2) organic carbon and total nitrogen by NC-analyzer (Sumitomo Chem.),  (JSS-
      SPN, 1974), 
   3) exchangeable bases such as Ca, Mg, K and Na by  NH4OAc extraction at pH 
      7.0 followed inductively coupled plasma spectrometer (ICP), (Spectro Anal.
       Inst.), 
   4) cation exchange capacity with  NH2OAc at pH 7.0, 
   5) available phosphorus by extraction with ammonium fluoride 
      solution followed by calorimetry, 
   6) exchangeable anions such as Cl, NO3 and  SO, by distilled water extraction 
      followed by an ion chromatography (Shimazu Co. LTD), (Committee for soil 
      nutrient analysis, 1983)
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Table 1 Chemical properties of surface soils collected from fields
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3 Result and discussion 
   Cluster analysis was applied to the results of chemical properties analysis using 
 single linkage method.  Fig.  2 shows a dendrogram of nine (9) soil samples. The 
samples were classified into three (3) groups, one group includes seven (7) samples . 
The other two groups included only one sample each, No. 9 and No. 4. Table 2 shows 
the characteristics and chemical properties of the samples classified into the three 
groups. The value of the third column shows the means of the seven samples in the 
group. The No. 4 samples was relatively high in EC,  NO3 and SO4 compared with 
other groups. The  landholder of No. 4 applied barnyard manure. The data in Table 
1 suggests the effect of the application of organic materials. 
   Results of the analysis of 9 soil samples are shown in Table 1. The pH values of 













2  Dendrogram 
 properties.
 H. TANAHASHI and K.  HANPAWA
1 
 of
 2  3  8 











Table 2 Characteristics of chemical properties of soil samples
 No  4  No.9
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No. 4 were lower than those of the other samples. The pH value of No . 4 soil sample 
had the strongest acidity of all samples. This may correspond with the highest 
concentration of nitration. Slightly higher total carbon and nitrogen were observed in 
dambo soils than upland soils. The means of C/N ratio were 13.1 in dambos and 17.0
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in uplands, both within the normal range of the variation. The means of exchangeable 
bases in upland area were slightly higher than those of dambo's. However, available 
phosphorous are relatively high in dambo soils, especially, in samples No. 4, No. 5, No. 
6 and No. 7. These findings suggested that the soils of the upland areas were poorer 
than those of the dambos. This is largely due to the weathering and erosion associat-
ed with the sloping topography of the upland areas. 
   Dambo soil had high concentration of some chemicals when compared to the 
upland soils. These differences are mainly due to the moisture condition which are 
 favorable for the accumulation of organic materials, which supply some nutrients for 
crops. However high moisture levels contribute to leaching and increasing acidity. 
The soil fertility level of the dambo soil is similar to that of the upland soils. On the 
other hand, the texture is suitable for growing vegetables and it is responsive to the 
application of chemical fertilizer or manure. 
   The use of dambo for farming seems to have made a significant contribution to the 
increase of agricultural production. However, the soil fertility level of these area has 
being diminished. In order to increase and maintain the soil fertility level of dambo 
soils, the application of animal manure and compost is essential.
4 Summary 
   The chemical properties of surface soils of seven dambos and two upland areas in 
Chinena village, Central Zambia, were studied. The results were compared between 
dambo soils and upland soils. The fertility level of dambo and upland soil were lower 
than those of other tropical Africa. Introducing animal manure and compost is 
mandatory to overcome the disadvantages. Since  dambo soils have advantages over 
upland soil in their moisture, organic materials, and available phosphate, intensive use 
of dambo soils as agricultural land are needed to increase agricultural production.
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